
3.3 Analysis of Variance (ANOVA)
We also examined the interactive effect of the two key classification variables (i.e.,
competitiveness and size) on the observed variation in average revenue (ARIEPS).
Although several approaches could be considered, we assumed a general linear
(Analysis of Variance) model with three levels characterizing size as follows:

Level

Small
Medium
Large

No. of Subscribers in System

Less than 3,000
Between 3,000 and 15,000
More than 15,000

Due to the relatively small number of competitive franchises, this stratification seemed
adequate to capture a nonlinear "size" effect, if it exists. Consistent with our objective
of accounting for economic factors, as well as enhancing the capability to detect
significant differences with respect to size and competitiveness, we included in the
model a covariate term representing cost and investment factors. In fact, two covariate
terms were included based on the first two Principal Components obtained from a PCA
of all 23 factors. The complete computer output of both the PCA and ANOVA runs is
given in Volume 2.

The ANOVA results revealed that system size and competitive status produced a highly
significant interactive effect on ARIEPS. Consistent with findings discussed
previously, there is no evidence of a competitive effect for large systems, here defined
as systems serving more than 15,000 subscribers. However, ARIEPS for competitive
franchises are significantly lower at each of the other two size levels. The ANOVA
results are summarized in Table 6; values given in the table are estimates (least-squares
means) that are appropriate for (i) unequal cell sizes (that is, the different number of
franchises among the six categories), and (ii) accounting for the cost/investment
measures introduced as a covariate.

Table 6. Analysis of Variance Results
(Least-Squares Means)

Noncompetitive Competitive
Size
Category No.ofObs. ARIEPS No.ofObs. ARIEPS

Small 184 $20.83 19 $15.00

Medium 83 $21.94 14 $16.59

Large 103 $22.11 17 $21.84

Artlur D Little
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The implication of this analytical finding is two-fold;

(i) There is evidence that ARIEPS monotonically increases with system size; the (very)
small systems serving less than 3,000 subscribers exhibit significantly lower
revenue regardless of competitive status; and

(ii) Due to the statistical significance of the interactive effect, comparisons of main­
effects (i.e., competitive versus noncompetitive) are misleading; benchmark
comparisons must necessarily and explicitly take into account system size in order
to be meaningful.

4. Regression Diagnostics and Robustness of FCC Analysis

Regression has many useful applications, one of which is to associate a cause (e.g.,
competitiveness) with an effect (e.g., lower average revenue) as the FCC purports to
have done. However, as with any analytically-sound technique, implicit in its use is
strict adherence to key underlying assumptions. While it is true that all assumptions are
rarely met in practice, it is nonetheless of critical importance that data analysts and
decision-makers alike recognize the impact of potentially serious violations of
assumptions necessary for results to be valid.

Recent publications in the statistical literature deal extensively with techniques for
assessing validity. Two of the more popular texts are Regression Diagnostics by
Belsley, Kuh and Welsch (Wiley, 1990) and Robust Regression and Outlier Detection
by Rousseeuw & Leroy (Wiley, 1987). Although the procedures discussed in these
texts are highly technical and require specialized expertise in their application, the
implementation of the FCC regression model as a "predictor" or benchmark for setting
rates more than justifies their relevance and consideration. It is not uncommon to hear
that "statistics can prove just about anything"; nor, unfortunately, is data-dredging an
infrequent occurrence. In light of these, as well as more constructive criticisms, it is
extremely important that the FCC sample data, regression analysis, and subsequent
results be subjected to a comprehensive treatment of diagnostic techniques currently
available in the statistical literature as cited above.

A thorough application of diagnostic procedures is time-consuming and it was beyond
the scope of our assignment. Nevertheless, we have attempted to identify outliers, i.e.,
spurious observations, influential data points, and sources of collinearity that, if present
and undetected, could seriously affect model stability.

We address the following fundamental concerns:
(i) The effect of weighting observations (i.e., franchises) according to size;
(ii) Problematic statistical issues inherent in the FCC analysis;
(iii)The use and interpretation of some standard regression diagnostic techniques.

11
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Weighting by Size - Much of the discussion and controversy surrounding the use of
the model as a benchmark focuses on the "size" issue. The model is derived from
franchises that represent a disproportionately small number of subscribers served by the
cable industry. One way to compensate for this imbalance is to weight each
observation according to the number of subscribers served by the system that operates
the franchise. In effect, instead of exerting equal influence on the derivation of
regression coefficients, a franchise representing 20,000 subscribers is considered ten
times more influential than a counterpart representing 2,000 subscribers. Stated another
way, the analysis is equivalent to using ten observations for the former and one for the
latter as input to the analysis.

In Table 7, we present the results of the FCC model when weighting each of the 420
observations according to size. The key result here is that the coefficient associated
with the OVL tenn, used by the FCC to quantify the competitive effect, essentially
disappears; that is, the estimated coefficient is 0.0016 with a relatively large standard
error of 0.033.

As a consequence, OVL (or, equivalently, competition in the FCC
definition) has no explanatory power whatsoever with respect to ARIEPS
(revenue).

The implication ohhis finding is crucial to the FCC argument. By directly accounting
for size in the data, it is not surprising that a totally different outcome has been
observed. Furthermore, the influence of the make-up of the data set used to derive the
model has been demonstrated to have a significant impact on the value and
interpretation of individual coefficients in the model. It is this type of data-sensitivity
that often (and justifiably) casts doubt on a strict interpretation of individual regression
coefficients.

Problematic Statistical Issues - In addition to the issue of representativeness of
sampled franchises, several other fundamental concerns should be addressed. For
example, the OVL tenn is critical to the FCC claim that competition effectively reduces
ARIEPS. Furthennore, the effect is quantified to be approximately 17%. However,
theory dictates (and most practitioners acknowledge) that independent variables used in
regression models should be measured precisely (i.e., without error). In varying
degrees, several of the thirteen tenns used in the FCC model are subject to uncertainty;
the problem seems particularly acute when quantifying OVL. In fact, as discussed
elsewhere, OVL is known to have been incorrectly specified for some of the franchises
contacted in our survey.

Artlur D Little
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Another common difficulty encountered in regression is the condition of collinearity.
Collinearity occurs when explanatory variables themselves, assumed to be independent,
are correlated in the statistical sense. This condition, if it exists, can cause havoc on the
interpretation of individual coefficients, namely, OVL. Correlation tables given in
Volume 2 reveal that OVL is correlated with other terms in the model, indicating that
caution should be exercised in interpreting coefficients that supposedly isolate the
effect attributable to a competitive environment.

Table 7. FCC Regression with Observations Weighted According to Size

NCTA - AnalYsis of Survey Results
Regression - FCC DOdel

08:46 Tuesday, Hay 24, 1994 1

Hodel: HODEll
Dependent Variable: LAR

AnalYsis of Variance

SuM of Mean
Source OF Squares Square F Value Prob>F

Hodel 13 9.S4798 0.73446 21.048 0.0001
Error 406 14.16692 0.03489
C Total 419 23.71490

Root HSE 0.18680 R-square 0.4026
Dep Hean 3.09489 Adj R-sq 0.3835
C.V. 6.03573

Para.eter Esti.ates

Para.eter Standard T for HO: Variance
Variable OF Esti.ate Error Para.eter-O Prob > IT1 Inflation

INTERCEP 1 2.327475 0.21715957 10.718 0.0001 0.00000000
Al 1 -0.036631 0.01400663 -2.615 0.0092 1.15162914
OVL 1 0.001609 0.03271645 0.049 0.9608 1.23036762
C 1 -0.310389 0.11129948 -2.789 0.0055 1.02678762
HSO 1 -0.045196 0.03366448 -1.343 0.1802 1. 53227S44
LHS 1 0.003408 0.00364090 0.936 0.3498 1.47631336
RSS 1 14.896592 19.32380616 0.771 0.4412 1.07395613
RTC 1 -3.418992 1.02866334 -3.324 0.0010 1.39188559
PNIl 1 0.215312 0.10589860 2.033 0.0427 1.73554569
PAD 1 0.022056 0.01881679 1.172 0.2418 1.32681508
PRH 1 0.190423 0.02433618 7.667 0.0001 1.42997103
PT2 1 0.092545 0.01901554 4.867 0.0001 2.02512396
PTe 1 0.040798 0.13081441 0.312 0.7553 1.12087355
LIN 1 0.061816 0.01676105 3.688 0.0003 1.58045409
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Another major concern involves the data set itself. Even if all measures were
reasonably accurate (which has been demonstrated not to be the case), there is further
evidence that subsets of the data have a disproportionate influence on the FCC
estimated model. The importance of influential observations is emphasized in the
following quote, extracted from the aforementioned text authored by Belsley, Kuh and
Welsch (page 3):

"The fact that a small subset of the data can have a disproportionate influence
on the estimated parameters or predictions is of concern to users of regression
analysis, for, if this is the case, it is quite possible that the model estimates are
based primarily on this data subset rather than on the majority of the data."

While the authors point out that unusual or influential data points are not necessarily
bad, it is only after they have been identified that their quality can be assessed and
appropriate action taken. In the context of the rate-setting application, it is important
that such data points be appropriately handled.

Regression Diagnostics - Our regression output generated by the SAS PROC REG
software package includes an array of diagnostic measures. Criteria for interpreting
these measures are discussed in the literature and will not be explained here. As a
simple illustrative example, one of the measures (the studentized residual) provides
insight concerning observations (franchises) that yield extreme discrepancies between
actual ARIEPS and the corresponding value estimated by the model. A few of the
differences that are highly significant are listed in Table 8.

Table 8. Sample Franchises with Large Prediction Error

.& tJ 11 KI~;Y~ Residual
Franchise (Actual) (predicted) (Difference)

XX 0003 $ 7.50 $18.23 -$10.73
M00373 $11.80 $22.79 -$10.99
AL0127 $11.07 $19.49 -$ 8.42 Model Over-
GA0025 $13.71 $22.14 -$ 8.43 Predicts
GA0025 $13.48 $20.09 -$ 6.61
KYOO07 $10.22 $16.41 -$ 6.19

NJ0373 $29.58 $17.66 +$11.92
NJ 0373 $26.95 $19.12 +$ 7.83 Model Under-
NHOO19 $35.84 $22.55 +$13.29 Predicts
NY 1414 $32.23 $21.85 +$10.38
CA 1119 $28.05 $19.28 +$ 8.77

14
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In addition to the fact that the FCC model is obviously a poor predictor of revenue for
these few franchises, inspection of other diagnostic measures (not included here)
suggested that several of these franchises were indeed highly influential. This does not
necessarily imply that they should have been deleted, but it does suggest a need to
verify the data collected for these franchises.

It was not the intent of our assignment to conduct a thorough diagnostic evaluation of
the FCC regression model. If it were, we would have fIrst eliminated apparent errors in
the data base, and subsequently attempted to reconcile other discrepancies that have
been detected. Rather, the purpose of this discussion is to emphasize the possible
significance of potential data problems to the FCCs estimation of the competitive price
differential, and to pinpoint the estimated coeffIcients (primarily the one associated
with the OVL teon) that are potentially most adversely affected.

15
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Interview Guide
pds124April94

Objective
Arthur D. Little Inc. is helping NCTA and CATA respond to the FCC's rulemaking on
cable TV rates. The FCC based its new rules on cable system rates and services as of
September 1992. Our questions concerning your system will help NCTA and CATA
comment on the FCC's approach.

FACILITIES
1. What addressable & non-addressable converters are in your system? (CHECK

DATASHEET ON ADDRESSABILITY)
Suppliers &Model numbers?
How obtained: Purchased new? Used? Transferred from other systems?
When obtained?
Proportions of subscribers having each model of converter? Do these
proportions differ for franchise area vs. overall system?
Changes since September 1992?

2. What is the channel capacity of your system in the franchise area? (CHECK
DATASHEET ON CHANNEL CAPACITY)

How many channels activated?
Differences between franchise area and overall system?
Differences between overbuilt portions and rest of franchise area?
Change in channel capacity since September 1992?

3. Do you have a local origination or public access studio?
Cost to set up this studio? When built?

4. Do you operate any other facilities required by the franchise agreement, e.g.,
institutional network for town government, or for schools?

Cost to build these facilities? When constructed?

5. When was the franchise area constructed? (CHECK DATASHEET ON AGE OF
HEADEND)

Rebuilds & upgrades since original construction? When? What $/mile on
average?

6. Was franchise area constructed or acquired by current owner?
Ifacquired:

Purchase price? Date of purchase? Subscribers at time of purchase? Existence
of overbuild at time of purchase? (CHECK DATASHEET FOR NOTES ON
OVERBUILD)

Ifconstructed:
Original capital investment for the system in terms of:

$/mile?
$lHome passed?
$/Subscriber
Differences for franchise area vs. overall system?

GET NAME & PHONE NUMBER OF COMPANY ENGINEER OR OTHER
SOURCE ON CAPITAL INVESTMENT IF THEY CAN ADD MORE
INFORMATION.
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OPERATIONS
7. How many satellite-delivered cable networks are you providing? (CHECK

DATASHEET)
How many in tiers above basic?
Proportions of subscribers for higher tiers?
Differences between franchise area and overall system?
Changes since September 1992?

8. How many subscribers for basic? and for each higher tier?
How much subscriber chum (%) each year?
In franchise area versus overall system?
Changes since September 1992?

9. How many employees in the system?
In the franchise area (if counted separately)?
Number of customer service representatives (CSRs)? System vs. franchise
area?
Field employees (technicians, installers, supervisors)? System vs. franchise
area?
Changes since September 1992?

10. Current rates for basic and for each higher tier, per month?(CHECK DATASHEET
ON RATES & COMMUNITIES SERVED)

Rates for equipment rental?
Difference between franchise area vs. other parts of system in surrounding
areas?
Rate changes since September 1992?

11. Financial performance:
Average revenues per subscriber?
Average operating expenses per subscriber?
Average cash flow per subscriber? or CF margins? (CASH FLOW = INCOME
BEFORE DEBT SERVICE, DEPRECIATION, CAPITAL INVESTMENT &
TAXES)
Revenues per subscriber from regulated basic & satellite programming tiers,
excluding non-regulated pay cable or other sources?
Annual depreciation expense?
Differences for franchise area vs. overall system?
Changes since September 1992?

SPECIAL CONDITIONS
12. Special conditions in franchise area:

Financial situation for one or both systems?
Significant rate changes?
Changes in system plant and/or services?
Special features of overbuilt areas vs. entire franchise areas?

2
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6/17/945:&4 PM Large Ve. Smell Syslems- Resulls of ADLlttie Survey

ADL Surwy R..ub Sub. (Frnch) Sub. (sy.) CapExllllI. CapExiSubC.pEl(tAo-/Sb Rg"dRevlllSub Reva/Sub Expen.../Sub CFMargin SatNeta

large Average-·> 5044 42543 $21.433 $670 $3.... $264.65 $376.27 $222.55 40% 34
SmaI Average--> 1117 1000 $17,9S3 $679 $292 $199.79 $263.06 $178.26 27% 28

Dlff'r.nce. Sub. (Frnch) Sub. (Sy.) CapExlllUe CapExlSub CapEx·AgelSb RgltdRevaiSub ReValSub El(pen.ealSub CFMargln SatN.t.

large-.mlnus-SmaH (N) 3927 ..0552 $3,448 ($8.05) $51.94 $64.86 $123.20 $ ..... 31 13% 8
OtHerence v. large (%) 78% .5% 16% ·1% 15% 25% 33% 20·'" 32% 17%

Caphal Coverege- (CepEx per Sub)l(C••h Flow per Sub)
Largo Sysl.... 4
Small Systems 9

La.ge v. Small System

Churn 8ublllEmpi Age-BldlRbld AddrSuba(%) AetvChnl. e••IeRat, B••leR.te Incr
24% 547 5 41% 54 $22.33 $1.94
15% 524 8 10% 40 $14.77 $0.23

Churn SubaJEmpl Ag.-BldiRbld Add.Subs(") AetvChnl. B..leR.,. e••leRe'. Incr
.% 23 ·3 31% 15 $7.56 $1.71

39% 4% ·58% 75% 27% 34% 88%

~

!
Satellite N.tworb

Operating Expense8lSub

Reguleled R"""""Sub

CepExiSub WelQllted by v....
SInoeRebuId

Ceptta' E"""ndi1UreiSub

Capital ExpendnurelMBe

I I I
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6/17/945:54 PM Large Va. Smell Syatema- Results of ADLIttle Survey

Sub. (Fr) Sub. (Sy.) S.tN.te Churn SubllEmplAgeBldlRbld AddrSubs(%) Chnl. Actv. BealcRata BllleR.teCh
Frenehl... I>SK Sub. I
ALOO12 >5K 23314 23314 47 31% 480 21% 60 $21.50 $6.00

AL0371 >5K 16235 26613 52 450 8 44% 63 510.50 54.00
CA0751 >5K 9100 0100 43 3% 850 8 0% 61 521.95 53.00
FLOB79 >5K 1800 1608" 3. 30% 308 1 18% 42 521.18 $2.21
KY0542 >5K 10273 58958 28 4.4 11 45% 82 520.78 50.16
KY0867 -FromSmatis 3560 5300 28 324 8 75% 44 528.80 50
IADOOOO·W >5K 11024 28087 4. 38% .92 8 80% 82 527.08 $2.20
IADOOOO-D >5K 50D 26087 46 38% 502 8 80% 82 527.08 $2.20
NE0111 >5K 4329 88228 45 28% 300 10 04% 55 522.57 $2.82
NJD373-H >5K 1240 40124 16 20% 802 0.01 38% 42 524.87 $1.72
NJ0313-P >5K 2799 49124 18 17% .92 0.01 38% 42 524.67 51.72
NJ0404 >5K 1345 190333 27 8% 823 1 28% 82 $23.00 $2.55
OH0254-J >5K 5878 28500 25 803 5 33% 52 519.00 51.00
OH02M-T >5K 782 26500 25 803 5 33% 52 $19.00 $1.00
PA0478 >5K
PA0478 >5K
PA0552h >5K 1849 63500 435 65 $21.15 52.65
PA0552e >5K 3600 63500 435 65 521.15 $2.65
SC0527 tFromSmalla 1927 5298 26 682 0% 41 515.62 ($1.38)
WI0621 >5K 202 58000 35 24% 373 65% 48 520.65 (50.30)
WI0650 >5K 700 10566 45 20% 558 7 0% 45 523.95 $1.00
XXOOO2 >5K
1A1001l >5K 332 20705 26 35% 516 1 10% 44 $21.54 $3.61

Aver.ge--> 5044 42543 U1.43S 8"0 8U4 537. U,S U2S CO% 34 24% 547 5 41% 54 U2.33 51.04

Franchls•• I<Sk Sub. I Subs (Fr) Sub. (SY.) S.tNet. Churn SUbalEmplAge BldlRbld AddrSubs (%) Chnl. Aetv. sa.leR.te B..leRat.Ch
ALo127 2415 3368 38 33% 344 7 0% 42 $9.95 $0
AL0380·B 329 3053 47 2% 339 8 59 514.00 50
AL0380·T 2208 3053 47 2% 339 8 50 514.00 $0
GAOO25·L 564 3810 28 526 10 3% 37 513.45 $0.55
GAOO25-V 2517 3810 28 528 10 2% 37 513.45 SO.55
GA0757 1550 2439 35 65% 810 8 40% 51 515.75 $0.00
GA0881 146 146 .5 553 4 0% 20 $17.00 $0
IL0883 190 100 28 18% 786 7 0% 38 518.40 $D
ILl474
INGS31 280 4300 24 662 10 0% 40 $21.07 $2.52
KY0867 -To Larvas
LA0085 2711 3525 45 26% 580 3 0% 60 516.00 SO
LAOS'S
OAOI4& 75 2069 19 2% 690 15 4% 35 518.50 51.11
OR0258 540 932 20 15% 311 15 0% 31 513 $1.50
SC0527 -To Larges
UTOO9a 156 156 15 D% 760 7 0% 25 $17.53 $0.03

VA0550 467 1467 40 367 2 50% 54 514.95 50
XXOO22 758 8D8 30 3% 808 8 0% 46 518.95 53.00
AR0026 4745 4745 40 38% 408 8 23% 54 510.50 50
AR0576 4136 4'36 28 25% 005 2 97% 58 $12.50 $0
KY1009
Mll005
MNOO40 527 527 27 0% 38 514.95 $0
MNO',6 58 338 8 318 20 0% 18 510.95 50
IAN0182 28 28 15 0% 140 6 0% 25 $11.95 (54.00)
IAN0802 527 527 27 580 4 0% 38 514.95 50
IAN0839 330 15 2% 550 3 0% 15 $13.95 50
IAN0891 343 343 32 2% 298 2 0% 42 515.00 $0

Aver.oe~-> 1117 1180 817.083 $8n 0202 8263 5200 $17. 27% 2. 15% 524 • 10% 40 $14.77 $0.23
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6/20/9412:25 PM

Arthur D. Little Survey of Competitive Franchises: Financial Data
Jun-94

FRANCHISES CapExlMlle CapExlSub Weighted CapExlSub Revs/Sub RegRevs/Sub Exp/Sub CFMargln
00111 $8,600 $784 $392 $243 $203 $195 20%
00113 $15,000 $1,521 $634 $370 $293 $179 52%
00114 $366 $204 44%
00115 $13,728 $706 $588 $226 $172 24%
00116 $247 $192 22%
00117 $261 $177 $185 29%
00122 $0 $192
00123 $0 $325 $226 $172 47%
00124 $13,000 $600 $350 $305 $244 $165 46%
00125 $13,000 $251 $146 $360 $244 $165 54%
00126 $24,378 $790 $724 $457 $232 $224 51%
00127 $23,000 $374 $374 $498 $287 $242 51%
00128 $23,000 $374 $374 $498 $287 $242 51%
00129 $29,629 $425 $71 $380 $254 $233 39%
00130 $20,000 $459 $230 $435 $343 $267 39%
00131 $20,000 $360 $180 $430 $337 $267 38%
00133 $7,083 $305 $229 $315 $249 $157 50%
00134 $16,000 $875 $292 $336 $240 29%
00135 $50,289 $1,072 $89 $333 $227 32%
00136 $7,000 $375 $63 $339 $166 51%
00138 $291 $223 $129 55%
00139 $12,000 $822 $548 $321 $164 49%
00140 $20,000 $902 $451 $261 $180 31%

00141 $0 $270 $205 24%
00142 $0 $270 $205 24%
00143 $338 $228 $230 32%

00144 $354 $250 $248 30%

00145 $650 $217 $306 $222 27%
00146 $650 $217 $306 $222 27%
00147 $21,828 $812 $271 $348 $228 34%

00148 $213 $202 5%

00149 $369 $274 26%

00150 $41,000 $656 $547 $235 $185 21%

00151 $36,000 $545 $409 $188 $167 $132 30%

00152 $21,923 $983 $655
00153 $150 $120 20%

00154 $0 $158 $131 $206 -30%

00157 $9,500 $801 $734 $336 $186 45%

00159 $12,500 $774 $645 $206 $161 22%

Artlur D Little
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6115/9412:49 PM Arthur D. L1ttls CaDle TV System Perle/manN;

8.50% FCC Rpl& Order, Docke193·215, 3OMar94, pl02
50% FCC Rpt& Order, DoCket 93-215, 3OMartl4, pl06·108

ADL Coda
$784 00111

$0 Assumed
$243 00111
$195 00111

$48 00111
1% Real growth· assumed

1 2 3 4 5 6 7 8 9 10
$48 $48 $49 $49 $50 $50 $51 $51 $52 $52

$467
$48 $48 $49 $49 $50 $50 $51 $51 $52 $519

$17 $33 $31 $26 $21 $17 $12 $7 $2 $0

$31 $15 $18 $23 $29 $34 $39 $44 $50 $519
$0 $0 $56 $56 $56 $56 $56 $56 $56 $0

$31 $15 ($38) ($33) ($27) ($22) ($17) ($12) ($6) $519

0%

($392)

($282)

Ye.,-->

3
9

11.25% FCC Rpl& Order, Dockel 93-215, 3OMar94, pl08
14% DeMed as In FCC Rpl& Order, Dockel 93-215, 3OMar94, pl08: Eq.Re'=(Avg Rslum·(%Debl'Debt Coot))I%Equlty

7.21% Gross up aoln FCC Apl& Order, Docket 93,215, 3OMar94, p83. Fonnula: Gross up = «Ta. rete/(I-Ta. Rale»' Rate 01 relum
21.21%

9 "IC"F'"'M:7':ul"lipl""s-=""I"/Ra::-7ts- ot'"'R""s""l-um----'1

34%

21%

1 Cable Financial Return.: Competitive Sy.tem.
2
3 Financial Aaaumpllona
4 Inlerest Rate
5 Debt Leverage on Capttal Investment
6 Debt Repaymant
7 Starting Vear
8 Tem1
9 Overall Rate of Return (AfterTax)

10 After Tax Return to Equity
11 Pkls Allowed Relum for Tax 0 Rate,
12 Equity Rala 01 Retum (PreTa.)
1 3 T",",!nol Muttlple of Ce9h Flow
14
15
16
17 C8ble Frllnchl••
18 1nltlol Capital ExpondUure por Subscriber
19 AnnUal capitol por Subscriber
20 Revenue por Subscriber
2 1 Expenses per Subscriber
22 Cash Flow por SUbscrtbOr
23 Cash Flow growth essumptlon (per Vr)
24
25 fln.nc'" Performance
2 6 Annual cash ftows
27 Plus Tennlnol Cash
28 Total Cash ftows
29
30 Interest Cost
31
32 Net CF AvaUabte for Debt Repayment
33 Dabt Repayment
34
35 Annual Nel CF lor Equity Returns
36
37 IRR to Equity
38 NPV Per SubscrtbOr
39 wlDlscount Rate=
40
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611519412:49 PM Arthur O. little

41 Debt Repayment/lntere.
42 V••r--->
43 I 01 11 21 31 41 51 61 71 81 91 101

44
.. 5 Debt 8S % Investment: 50%
46 Annual Investment ($) 784 0 0 0 0 0 0 0 0 0
47 New Debt ($lyeer) 392 0 0 0 0 0 0 0 0 0
48 New Debt (cum) 392 392 392 392 392 392 392 392 392 392
49
50 DEBT REPAYMENTS
51 New Debt
52 new In year 1 0 0 56 56 56 56 56 56 56 0
53 new In year 2 0 0 0 0 0 0 0 0 0
54 new In year 3 0 0 0 0 0 0 0 0
55 new In year" 0 0 0 0 0 0 0
56 new In year 5 0 0 0 0 0 0
57 new In year 6 0 0 0 0 0
58 new In year 7 0 0 0 0
59 new In yeer 8 0 0 0
60 new In year 9 0 0
61 new In year 10 0

62 new In year 11
63 new In year 12
64 new In year 13
65 new In year 14
66 new In year 15
67
68
69 DEBT REPAYMENT ($Iyr) 0 0 56 56 56 56 56 56 56 0
70 DEBT REPAYMENT ($ cum) 0 0 56 112 168 224 280 336 392 392

71
72 PRINCIPAl OUTSTANDINO(eoy) 392 392 336 280 224 168 112 56 0 0

73 INTEREST ($/Year) 17 33 31 26 21 17 12 7 2 0

74
75
78
77

Cabls Tv' System Pari'crmancll

Artlur D Little
Page 2



6/15/941 :09 PM Arthur D. lIUls Cable TV System PerlOrrMi'lCa

8.50% FCC Rpt& Order, Dockot 93-215, 3OMar94, pl02
50% FCC Rpl& Order, Docket 93-215, 3OMar94, pl06-108

1 2 3 4 5 8 7 8 9 10
$50 $51 $51 $52 $52 $53 $53 $54 $54 $55

$486
$50 $51 $51 $52 $52 $53 $53 $54 $54 $541

$14 $28 $26 $22 $18 $14 $10 $6 $2 $0

$36 $23 $25 $30 $34 $39 $43 $48 $52 $541
$0 $0 $47 $47 $47 $47 $47 $47 $47 $0

$36 $23 ($22) ($17) ($13) ($8) ($4) $1 $5 $541

5%

ADL Cod.
$656 00150

$0 Assumed
$235 00150
$185 00150

$50 00150
1% Real grow1h - assumed

($328)

($191)

V••r·,.>

3
9

11.25% FCC Rpt& Order, Docket 93-215, 3OMar94, pl08
14% Dorivod a. In FCC Rpt& Ordor, Docket 93·215, 3OMar94, pl08: Eq.Ret;(Avg Retum·(%Dobt'Dobt Co.t))I%Equlty

7.21% Gross up a.ln FCC Apt& Order, Docket 93-215, 3OMar94, p83. Fonnula: Gro•• up; «Tax ratel(I·Tex Rate))' Rate ot ratum
21.21%

9"lc"F"'M"'u-::I"'t1p:':"0=-;'"':I-=/Ra=te""'of'"'R""e"'tu"'m:---""1

34%

21%

1 Cable Financial Returns: Competitive Systems
2
3 Financial A••umptlonl
4 Intoro.t Rato
S Debt leverage on Capital Investment
6 Dobt Rapaymant
7 Slatting Year
8 Tonn
9 OVarall Rata 01 Ratum (AnarTax)

10 Anor Tax Rotum to Equity
11 Plu. Allowed Rotum lor Tax 0 Rato,
12 Equity Rato of Return (PreTax)
13 Tonnlnel Mulliple of Ca.h Flow
14
15
18
17 Cable Franchi••
18 Inilial Capital Expenditura per Subscriber
19 Annual Capllal per Subscriber
20 Revenue per SUbscribar
2 1 Expensa. par Subscriber
22 Cash Flow per Subscrtbor
23 Cash Flow grow1h a••umptlon (per Yr)
24
25 Financial Performance
26 Annual cash flows
27 Ptu. Tennlnel Cash
28 Tota' Ca.h flow.
29
30 Interest Cost
31
32 Net CF Availab'e for Debt Rapayment
33 Debl Rapeymant
34
35 Annual Not CF for Equity Ratum.
36
37 IRR to Equity
38 NPV Por Subscriber
39 wlDlscount Rate:
40
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6/151941 :09 PM Arthur D. lInle Cable TV Systllm PlIl1orma.nClI

41 Debt Repayment/lntefe!
42 V••r··->
43 I 01 11 21 31 4( 51 61 71 81 91 101
44
45 Debt ao % Invaotment= 50%
46 Annual Inveotment ($) 656 0 0 0 0 0 0 0 0 0
47 New Dabt ($/yaar) 328 0 0 0 0 0 0 0 0 0
48 New Debt (cum) 328 328 328 328 326 328 328 328 328 328
49
50 DEBT IE'AYMENTS
51 New Dabt
52 new In year 1 0 0 47 47 47 47 47 47 47 0
53 new In year 2 0 0 0 0 0 0 0 0 0
54 new In year 3 0 0 0 0 0 0 0 0
55 new In year 4 0 0 0 0 0 0 0
56 new In year 5 0 0 0 0 0 0
57 new In year 8 0 0 0 0 0
56 new In year 7 0 0 0 0
59 new In yearS 0 0 0
60 new In year 9 0 0
61 new In year 10 0
62 new In year 11
63 new In year 12
64 new In year 13
65 new In year 14

66 new In year 15
67
68
69 DEBT REPAYMENT ($/yr) 0 0 47 47 47 47 47 47 47 0
70 DEBT REPAYMENT ($ cum) 0 0 47 94 141 187 234 281 328 328
71
72 PRINCIPAlOUTSTANDING{eoy) 328 328 281 234 187 141 94 47 0 0
73 INTEREST ($lVear) 14 28 28 22 18 14 10 6 2 0
74
75
76
77
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61151941:12 PM Arthur D. lItt'e Ce.b!ll iV System PllJ1orffl~moll

1 2 3 4 5 6 7 8 9 10
$45 $45 $46 $46 $47 $47 $48 $48 $49 $49

$437
$45 $45 $46 $46 $47 $47 $48 $48 $49 $487

$18 $33 $31 $26 $21 $16 $12 $7 $2 $0

$29 $13 $15 $21 $26 $31 $36 $41 $46 $487
$0 $0 $55 $55 $55 $55 $55 $55 $55 $0

$29 $13 ($40) ($35) ($30) ($24) ($19) ($14) ($9) $487

-1%

8.50% FCC Rpt& Order, Docket 93-215, 3OMar94, pl02
50% FCC Rpt& Order, Dock.t 93-215, 3OMar94, pl06-I08

APl Cod.
$774 00159

$0 Assumed
$206 00159
$161 00159

$45 00159
1% Real growth· assumed

($290)

($387)

V••r-->

3
9

I 1.25% FCC Rpt& Order, Docket 93-215, 3OMar94, pl08
14% Dertved as In FCC Apl& Ord.r, Docket 93-215, 3OMar94, pl08: Eq.Ret=(Avg R.lum-(%D.bt'D.bt Cosl»)I%Equlty

7.21% Gross up as In FCC Apl& Ord.r, Dock., 93-215, 3OMar94, p83. Fonnula: Gross up = «Tax ..te/(I-Tax Rat.»' Rat. of r.tum
21.21%

9..lc""F,.-M..,...,UI-t1p1"".-=-,I""'R,.-a..,.t.-o',.-R"".",,tu-m---......1

34%

21%

1 Cable Financial Returns: CompetitIve Systems
2
3 Flnanclll A••umptlonl
4 Inl.r.st R.I.
5 Debt lev.rag. on capllal Inv.stment
6 Debl Repaym.nt
7 Starting Veer
8 Tenn
9 Ov.rall Rat. or R.tum (AfterTax)

10 Aft.r Tax Relum to Equl1y
11 Plus Allowed R.hJm lor T.x 0 Rat.,
12 Equl1y Rat.ot Retum (Pr.Tax)
13 Tenntnel Multiple 01 Cash Flow
14
15
16
17 C.bl. Franchi••
18 Initial Capital Expandllura per Subacriber
19 Annual Capllal per SUbacriber
20 Revenue per Subscriber
2 1 Expanses per SUbacrib.r
22 Cash Flow per Subacriber
23 Cash Flow growth assumpUon (per Vr)
24
25 Financial Performanci
26 Annual cash ,tows
27 Plus Tannlnel cash
28 Total Cash news
29
30 Inl.r.st Cosl
31
32 Nat CF Avallabl. lor D.bt Repeym.nl
33 Debl R.payment
34
35 Annual Net CF for Equity Returns
36
37 IRR 10 Equl1y
38 NPV Per Subacriber
39 WlDtscounl Rate:
40
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6/151941:12 PM Arthur D. lime

4 1 Debt Repayment/lntere.
42 V••r---;>

43 I 01 11 21 31 41 51 61 71 81 91 101
44
45 Debt as % (nvestmenl= 50%
46 Annual Investment ($) 714 0 0 0 0 0 0 0 0 0
47 New Debt ($Iyear) 387 0 0 0 0 0 0 0 0 0
48 New Debt (cum) 387 387 387 387 387 387 387 387 387 387
49
50 DEBTf&AYMENTS
51 New Debt
52 new In year 1 0 0 55 55 55 55 55 55 55 0
53 new In year 2 0 0 0 0 0 0 0 0 0
54 new In year 3 0 0 0 0 0 0 0 0
55 new in year 4 0 0 0 0 0 0 0
56 new in year 5 0 0 0 0 0 0
57 new In year 6 0 0 0 0 0
58 new In year 7 0 0 0 0
59 new In year 8 0 0 0
60 new In year 9 0 0
81 new In year 10 0
62 new In year 11
63 new In year 12
64 new In year 13
65 new In year 14
66 new In year 15
67
68
69 DEBT REPAYMENT ($/yr) 0 0 55 55 55 55 55 55 55 0

70 DEBT REPAYMENT ($ cum) 0 0 55 111 166 221 276 332 387 387

71
72 PRINCIPAL OUTSTANDING(eoyl 387 387 332 278 221 166 111 55 0 0
73 INTEREST ($/Year) 16 33 31 26 21 16 12 7 2 0
74
75
76
77

(;e.ols TV Systam Pen'ormal1ca
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611519412:52 PM Arthur D. lInl. Cabla PI System Par/ormancll

8.50% FCC Rpt& Ord.r, Dock.t 93-215, 3OM.r94, pl02
50% FCC Rpt& Ord.r, Dock.1 93-215, 3OM.r94, pl06-108

1 2 3 4 5 6 7 8 9 10
$54 $55 $55 $56 $56 $57 $57 $58 $58 $59

$525
$54 $55 $55 $56 $56 $57 $57 $58 $58 $584

$15 $30 $28 $24 $19 $15 $11 $6 $2 $0

$39 $25 $27 $32 $37 $42 $47 $51 $56 $584
$0 $0 $50 $50 $50 $50 $50 $50 $50 $0

$39 $25 ($23) ($18) ($14) ($9) ($4) $1 $6 $584

5%

ADL Code
$706 00115

$0 Assumed
$228 00115
$172 00115

$54 00115
1% R••I growth - .ssumed

($205)

($353)

Y••r-->

3
9

11.25% FCC Rpt& Ord.r, Dock.t 93-215, 3OMer94, pl08
14% Derived as In FCC Rpl& Order, Docket 93-215, 3OM.r94, pl08: Eq.Rot=(Avg Rotum-(%D.bt'Dobt Cost))/%Equlty

7.21% Gross up •• In FCC Rpl& Order, Dock.t 93-215, 3OM.r94, p83. Fonnuta: Gross up = «Tax ratel(I-Tax Rata)' R.t. of r.tum
21.21%

9"'C:":F::-M,.,..,ul"Uple-,--=""'I"'R::-."I.-ot"R=-e"tu-m-----,'

21%

34%

1 Cable Flnanclel Returns: Competitive Systems
2
3 Financial A••umptlonl
4 Int.r.st Rst.
5 Debt leverage on capital Investment
6 D.bt R.p.ym.nt
7 Starting Year
6 T.nn
9 OV.rall R.t. 01 R.tum (AnsrT.x)

10 An.r Tax R.tum to Equity
11 Plu. Anowed R.tum lor Tax 0 Rst.,
12 Equity R.to of Rotum (Pr.T.x)
13 T.nnlnol MU~tpI. of C••h Flow
14
15
16
1 7 Cabla Franchi..
18 /n~tal Csp/tal Expend~ura p.r Sub.._r
19 Annual C.p~.1 per Subscriber
20 Revenue per Subscriber
21 Expens.s per Subsc_r
22 C.sh Flow per Subscriber
23 cash Flow growth assumption (per Yr)
24
25 Financial Perlormanc.
26 Annual cash nows
27 Plu. T.nn1na1 cash
28 T01.1 C.sh IIows
29
30 Interest Cost

31
32 N.t CF Av.ll.bI. for Dabt R.p.ym.nt
33 Dabt Rep.ym.nt
34
35 Annu.1 N.t CF lor EqUity R.tums
36
37 IRR to Equity
38 NPV P.r Subscriber
39 wlD/secunt Rat.=
40
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6/1519412:52 PM Arthur D. Limo

41 Debt Repayment/lnterel
42 V••r--->
43 I 0' 11 21 3' 4' 51 61 71 8' 9' 10'
44
45 Debt as % InvBStment: 50%
46 Annual Investment ($) 706 0 0 0 0 0 0 0 0 0
47 Now Debt ($lyoor) 353 0 0 0 0 0 0 0 0 0
48 Now Dobt (cum) 353 353 353 353 353 353 353 353 353 353
49
50 DEBT REPAYMENTS
51 Now Debt
52 now In year 1 0 0 50 50 50 50 50 50 50 0
53 new In year 2 0 0 0 0 0 0 0 0 0
54 new In year 3 0 0 0 0 0 0 0 0
55 new In year 4 0 0 0 0 0 0 0
56 new in year 5 0 0 0 0 0 0
57 new in year 6 0 0 0 0 0
58 new In year 7 0 0 0 0
59 new In year 8 0 0 0
80 new In year 9 0 0
81 new In yuar 10 0
62 new In year 11
63 now In yoar 12
64 new In year 13
65 new In year 14
66 new In year 15
67
68
69 DEBT REPAYMENT ($iyr) 0 0 50 50 50 50 50 50 50 0
70 DEBT REPAYMENT ($ cum) 0 0 50 101 151 202 252 303 353 353
71
72 PRINCIPAl. OlJTSTANDING(eoy) 353 353 303 252 202 151 101 50 0 0
73 INTEREST ($/Year) 15 30 28 24 19 15 11 6 2 0
74
75
78
71

OS.ble T'! System Performancs
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